Where E, is the elastic strain, cl is the inelastic strain (principally creep strain), et is the total strain, o is the stress, and E is the elastic modulus measured during loading.
Using this procedure stress vs. strain-rate curves were generated covering up to five orders of magnitude in strain-rate in a test lasting less than five hours.
It was found that to avoid transient effects associated with anelastic phenomena it was necessary to exceed a critical stress on loading, roughly corresponding to the proportional limit. This was also reported in previous studies developing this technique for aluminum (5) . When this was recognized, self-consistent results were obtained and preliminary experiments involving various high temperature exposures could be evaluated.
In
The treatments included were: as-heat treated, 105OC in air for 50 hr., 105OC in vacuum for 240 hr., and 105OC in vacuum for ten 24 hr. cycles.
Constant

Disnlacement
Rate Tests
For the CDR test the standard specimen was used with a shallow notch of radius 6mm machined in the reduced section. This was to ensure that failure occurred at a location between the extensometer arms, but also to allow the crack to initiate naturally rather than force it to start at the root of a sharp notch. As an indication of the permanent strains involved, Table 1 gives specific data from these tests.
Permanent strain on loading was less than lOa for all runs. The accumulated strain during relaxation calculated from As/E was between 5x10"' and 1.5~10-~. This compares well with the values measured on the extensometer after unloading. It is also clear from the table that a small amount of anelastic strain recovery occurs on holding the specimen for 1 hour at temperature after unloading, This was small relative to the total strain, provided the initial stress exceeded the flow stress, as was true in all of these runs.
When the proper loading conditions were used, the complexities associated with anelastic phenomena had an insignificant effect on the calculated creep strain rate. On the basis of these data and several other specimen runs, it was decided to use 850C as an appropriate comparative temperature for the different exposures. Figure 3 shows a relaxation run sequence to demonstrate transient effects at this temperature.
The low stress curves are dominated at high strain-rates by anelastic effects but clearly merge at the lowest rates to define unique behavior.
All test runs completed at 85OC in which the stress was sufficiently high to minimize transient anelastic effects are plotted on an expanded ordinate scale in Figure 4 . It is apparent that these severe thermal exposures have had a minimal effect on the creep strength at this temperature.
It is well known that exposure in air at high temperatures can lead to grain boundary oxygen embrittlement (6.7). Indeed, one of the relaxation specimens fractured during loading following a previous test run at 1OOOC. This is a further indication of the need to monitor separately the fracture resistance. The results of two tests shown in Figure 5 confirm this embrittlement. The heat treated specimen cracked first at the maximum stress and the crack propagated in a controlled manner under the displacement rate control. When unloaded from 100MPa there was about 10% of unbroken intergranular ligament remaining.
By contrast, the embrittled specimen first cracked at stresses of lOO-200MPa and loaded to maximum stress with a reduced slope reflecting the reduced cross section.
At about 50% of the cross section the crack became critical for the reduced fracture toughness in the embrittled condition. The CDR test provides a separate and effective measure of fracture resistance. 
